Cellular interactions and the role of interleukin 2 in the expression and induction of immunity against a syngeneic murine sarcoma.
We have previously demonstrated that following the adoptive transfer of immune cells, the regression of established pulmonary metastases from a weakly immunogenic sarcoma, MCA 105, required the collaboration of two T cell subsets. In this study, we found that the critical role played by L3T4+ immune cells was to provide a helper function since tumor regression proceeded in the absence of L3T4+ immune cells if exogenous interleukin 2 (IL-2) was administered. To extend these observations, we analyzed the events leading to the induction and generation of L3T4+ and Lyt-2+ immune T cells after immunization of mice with viable tumor cells admixed with Corynebacterium parvum. The basic protocol involved immunization, surgical excision of the immunization site on day 7, and challenge with viable tumor cells on day 21. The ability of mice to reject tumor challenge provided a means to evaluate the occurrence of a systemic antitumor immunity. With the use of this experimental protocol, we have found that depletion of T cell subsets in vivo with either L3T4 or Lyt-2 monoclonal antibodies after active immunization abrogated the development of antitumor immunity. Mice immunized and depleted of L3T4+ but not Lyt-2+ T cells were able to reject tumor challenge if exogenous IL-2 was given for 7 days. However, the rejection of tumor challenge required 3 days of additional exogenous IL-2 administration. These results indicate that the induction of Lyt-2+ immune T cells depended on the helper function of L3T4+ T cells via the secretion of IL-2. In the absence of L3T4+ immune lymphocytes, the expression of antitumor immunity by Lyt-2+ immune cells could be facilitated by in vivo administration of exogenous IL-2. The induction of L3T4+ immune T cells, on the other hand, occurred independently of the Lyt-2+ T cell response because the transfer of spleen cells from Lyt-2+ cell-depleted, immunized animals was able to restore antitumor reactivity in L3T4+ cell-depleted, immunized mice. These results demonstrate the intricate cellular interactions leading to the induction as well as the expression of antitumor immunity.